Catecholamine measurements
Total tissue CAs were measured by reversed-phase high-pressure liquid chromatography with electrochemical detection according to (12) . In brief, each half-adrenal, used for measurement of CA content and enzymatic activities, was homogenized in 1 ml phosphate-buffered saline containing 0.1% PMSF. The homogenates were centrifuged; the supernatants were aliquoted (100 sl each) and stored at -80#{176}C until analyzed.
CAs were extracted by combining 50 sl tissue homogenate with 10 il of 5.68 x 10-6 M DHBA (3,4-dihydroxybenzylamine) as internal CA standard and 40 l of 0.8 N HCIO4.
The precipitated proteins were removed by centrifugation (15,000 rpm for 10 mm) and the supernatants were diluted 1:3 with mobile phase that contained (per liter) 18.9 g m000acetic acid, 11 ml acetonitrile, 150 mg sodium-octyl-sulfate, 180 mg EDTA, 5.6 g NaOH, (pH = 3.0). Multiple samples from each gland were analyzed in triplicate by injecting 20 sl aliquots of the diluted supernatants.
The contents of norepinephrine (NE) and of epinephrine (E) in each sample were determined by comparing the integrated areas under each CA peak to those of known standards (NE, E, and DHBA).
Protein concentrations in the supernatants were measured using the Bradford (Biorad, Richmond, Calif.) assay with bovine serum albumin as standard.
Each biochemical analysis was repeated several times, using triplicate measurements of at least three different aliquots of the supernatants. The statistical significance of the data was evaluated by comparing the means, using ANOVA analysis.
Catecholamine-synthesizing enzyme assays
Supernatants of the homogenized half.adrenal glands were used to determine specific activities of two of the key enzymes involved in catecholamine synthesis: tyrosine hydroxylase (TH), and phenylethanolamine-N-methyl transferase (PNMT) were measured using established one-step radioenzymatic assays, exactly as described in refs 13, 14 for TH and PNMT, respectively.
In the absence of purified rat adrenal TH, we expressed the data as cpmlmg total protein in the glands. Having available purified PNMT of known activity (from Sigma, St. Louis, Mo.), the data are expressed as units/mg total protein in the glands. One.half of each gland was homogenized and processed as described previously. TH and PNMT activity was analyzed in three different aliquots from each gland. The statistical significance of the data, normalized to the protein concentration in each sample, was evaluated by comparing the means, using ANOVA analysis. Antisense:
Quantitative

RT-PCR
The primers were tested using RNA extracted from local rat adrenals; the A larger sample number will be needed to corroborate this finding.
In evaluating the effectof microgravity on CA synthesis in chromaffin cells, we focused on two key enzymes: 1) TH, the ubiquitous, rate-limitingenzyme in CA synthesis, and 2) PNMT, the adrenal medullary, chromaffin cell-specific enzyme that converts norepinephrine to epinephrine. The decrease in total CA contents in the adrenal medullae of rats flown in space for 6 days was accompanied by a comparable decrease (by 34.4 ± 5.3%, P < 0.001) in the specific activity of TH (Fig. 2) Figure   3 . Establishment of quantitative RT-PCR conditions. PCR primers were synthesized and total rat adrenal medullary RNA was amplified using oligo dT, as described in Materials and Methods.
To establish a linear range of amplification by PCR, various dilutions were probed with primers specific for actin, TH, and GADPH.
The PCR reaction products were separated by agarose (1%) electrophoresis and visualized by ethidium bromide staining a). The intensities of the bands on the Polaroid photographs were evaluated as described in Materials and Methodsb). Total intensity of each band plotted against the log of the dilutions. Linear regression analysis revealed for all three molecules, correlation coefficients of > 0.991. This study was supported in part by grants-in-aid (to P.I.L) from the National Aeronautics and Space administration (NASA NAG9-651) and from the American Heart Association National Center (AHA-90-1105) and by a BDCR grant in aid from Marquette University (to B.R.U.).
